In Sweden the cPAQ is included in the Swedish Quality Registry for Pain Rehabilitation (SQRP), which gathers data from the majority of the rehabilitation departments for clinical use, quality control, and research. A shorter version of the cPAQ in Swedish would be very useful, as the burden on patients could potentially be reduced.
The specific aims of this study were to further validate the CPAQ-8, to test the reliability of findings from earlier research, and to test the generality to another country (Sweden) and its culture and language. An additional aim was to test the sensitivity of the cPAQ-8 to treatment effects.
MAtERIAlS And MEtHodS
Sample and setting the patients included in this study were from the Multidisciplinary Pain and Rehabilitation centre at the university Hospital in linköping, in the south-eastern region of Sweden. the centre has a behaviouralmedicine approach and is specialized in vocational, multi-professional pain assessments and rehabilitation for patients with heterogeneous chronic pain conditions.
Between May 2009 and April 2011, 1,180 patients with chronic non-cancer pain conditions were referred to the centre, mainly from primary healthcare and occupational healthcare centres in both urban and rural areas. only patients with complete data for the cPAQ-20 were selected (n = 891). Subsequently, 91 of these participants underwent Act-based interprofessional rehabilitation and their data was used to examine the sensitivity to change of the cPAQ.
Before the first assessment all patients gave informed consent to be included in the SQRP. Permission to conduct the study was obtained from the Regional Ethics Board in Gothenburg (815-12).
Measures
SQRP is a national registry that has aggregated data since 1998 including all patients referred to the majority of the rehabilitation clinics. It is authorized and supported economically by the Swedish Association of local Authorities and Regions (SAlAR). Eighty percent of the pain specialty clinics (20 clinics) in the country report to this registry.
Included in this study are a subset of the instruments from the SQRP and the socio-demographic data: education, work status, sick leave or insurance situation, diagnoses and pain-specific variables such as pain duration (days), frequency, and localizations (body parts). the instruments used in this study are described below.
Chronic Pain Acceptance Questionnaire (7) . A 20-item scale with 2 subscales: "Activity Engagement" (score range 0-66) and '"Pain Willingness" (score range 0-54). All items are rated on a scale from 0 (never true) to 6 (always true). the cPAQ-20 appears reliable and valid both in English and Swedish (7, 14) . In this study the focus is on the 8 items of the scale that composed the shorter version (cPAQ-8) derived from fish et al. (17, 19) and further examined by Baranoff et al. (18) . In the present study, the internal consistency of the scale was good (α = 0.80). (20) . A self-rating scale in which the severity of anxiety and depression is rated by 7 questions for each adnd on a 4-point scale. Both with a score range of 0-21, where higher values reflect more depression and or anxiety (20) (21) (22) . It has been developed for non-psychiatric hospital settings and excludes items that might reflect somatic complaints. The scale covers a period of the previous few days. the Swedish translation has shown acceptable psychometric properties (23 (25) . (26) . this scale measures fear of pain and re-injury (27) . the items are rated on a 4-point likert scale from "strongly disagree" to "strongly agree". the total score has a range from 17 to 68, where scores higher than 36 for women and 38 for men indicate high pain-related fear (28) . the tSK appears to be a reliable assessment tool for chronic pain (27, 29) . Roelofs' study (28) included dutch, canadian, and Swedish samples with several different pain types and demonstrated that the factor structure was stable across pain diagnoses and nationalities.
Hospital Anxiety and Depression scale (HAD)

Tampa Scale for Kinesiophobia (TSK)
Statistical analyses
The first step in examining the psychometric properties of the CPAQ-8 was to investigate the distribution of scale scores using d'Agostino test (30) and Q-Q plots.
Although the cPAQ is based on rank ordered data (the items), parametric statistics were used to maintain a consistent analytical approach through the evaluation of the psychometric properties of the cPAQ-8, and with previous investigations of the instrument (7, 14, (17) (18) (19) . Some of the commonly used statistical approaches in instrument development and validation for instruments of this kind such as cronbach's alpha, item-total correlations and several factor analytical models, rely on the assumption of normally distributed and continuous data (31) . to avoid false conclusions, tests have (when possible) been verified with non-parametric statistics.
to test homogeneity, item-total correlations (Itc) corrected for overlaps was conducted. Values above 0.4 were seen as acceptable (31) . Internal consistency was assessed using cronbach's alpha (32) and a 95% confidence interval (95% CI) around the alpha value was calculated using bootstrapping with 1,000 replications.
Confirmatory factor analyses (CFA) were used to evaluate the dimensionality of the cPAQ. to evaluate and compare the factor structure of cPAQ-8 and cPAQ-20, 1-and 2-factor models were analysed for each version of the scale. factor analyses were conducted using maximum likelihood estimation. Bootstrapping with 1,000 replications was used since the assumption of multivariate normality was violated (33) . different measures were used to evaluate model fit in terms of absolute fit, parsimony correction, and comparative fit. Besides χ 2 goodness-of-fit, the root mean-square-error-of-approximation (RMSEA), tucker-lewis index (TLI), comparative fit index (CFI), goodness-of-fit index (GFI), and adjusted goodness-of-fit index (AGFI) were used. RMSEA values less than 0.05 have traditionally indicated close approximate fit, between 0.05 and 0.08 have indicated acceptable fit, and over 0.10 poor and unacceptable fit (34) . Currently a value of 0.06 or less is seen as acceptable (34) (35) (36) . the tlI, cfI, GfI and AGfI have a possible range between 0 and 1, values close to 0.95 or higher indicate a good fit. Akaike information criteria (AIC) and a χ 2 difference test were used to compare different models. Lower values of AIC represent better fit (33, 37) .
to evaluate construct validity in terms of convergent validity, the cPAQ scores were correlated with Sf-36, HAd and tSK. to support convergent validity the Pearson's correlation coefficients were not expected to be too weak (< 0.3) or too strong (> 0.9).
Sensitivity, in terms of the ability of cPAQ to detect change, was evaluated by comparing pre-and post-acceptance-based rehabilitation scores as well as Sf-36, HAd and tSK, to analyse if the cPAQ reflects change when it also occurs in these key outcomes. For this purpose, paired t-tests and cohen's d effect sizes were calculated for both cPAQ-20 and cPAQ-8 (38) . for the same purpose, linear regression analyses were performed in order to explore how much of the variance of the cPAQ-20 was explained by the cPAQ-8.
the statistical analyses were conducted with SPSS Statistics 19 and SPSS AMoS 19 (IBM corporation, Somers, ny, uSA) as well as StAtA 12.1 (Statacorp, college Station, tX, uSA). Psychometric properties of CPAQ-8
RESultS
Socio-demographics and pain characteristics
the socio-demographics and pain characteristics of the investigated cohort of patients with chronic pain conditions are summarized in table I.
Distribution of scale scores
the total scores for the cPAQ-8 and cPAQ-20 were statistically and graphically normally distributed. In contrast, all subscale scores deviated significantly from a normal distribution according to the d'Agostino test for normality (p < 0.05). However, the scores were graphically close to a normal distribution for all subscales even if the means indicated a small positive skewed distribution. the normal Q-Q plots showed a common pattern for all cPAQ subscales, and they all followed the normal distribution well except for the extreme tails, although no tendency of floor or ceiling effects was found (Table II) . Dimensionality the cfA showed that cPAQ is a multidimensional scale (Tables III and IV ). All goodness-of-fit indices showed an unsatisfactory fit between the model and data for the 1-factor model, both for cPAQ-8 and cPAQ-20 (table III) (4, 7, 11, 13, (16) (17) (18) 20) in cPAQ-20 had factor loadings < 0.40, of which one (item 16) was negatively associated with the factor. All problematic items were identified as belonging to the PW subscale (Table IV) . Despite incongruent findings with regard to model fit, AIC as well as the χ 2 diff test (χ 2 (150) = 1508.13, p < 0.001) the short version is a more appropriate measurement model compared with the longer version of cPAQ.
Homogeneity and internal consistency reliability
The 2-factor model demonstrated a significantly better fit between the model and data compared with the 1-factor model, both for CPAQ-8 (χ 2 (1)=164.30, p < 0.001) and cPAQ-20 (χ 2 (1)=1019.26, p < 0.001). the cPAQ-8 2-factor-model demonstrated better fit in all evaluated indices, but TLI and CFI did not reach the desired level of ≥ 0.95 (Table III) . The factor loadings for the AE subscale were satisfactory for both cPAQ-8 and cPAQ-20 (0.60-0.84 and 0.44-0.87, respectively). the PW subscale for cPAQ-8 also showed satisfactorily high factor loadings (0.51-0.82), while items 4 and 16 in cPAQ-20 still had problems with factor loadings < 0.40 (Table IV) 
Convergent validity
convergent validity was supported in correlation analyses, cPAQ scores generally correlated with Qol (Sf-36), anxiety and depression (HAd), and pain-related fear (tSK) (table V). An exception was the PW subscale, which showed a weak correlation (r < 0.3) with some of the Sf-36 subscales (Pf: Physical function; RP: Role Physical; BP: Bodily Pain; GH: General Health; Vt: Vitality; RE: Role Emotional and PcS) and to the depression scale from the HAd. However, the correlation pattern and the significance level was the same for CPAQ-8 and the cPAQ-20.
the scores between the both versions of cPAQ were highly correlated (≥ 0.9). The weakest correlations were demonstrated between the PW and AE subscales (table VI) .
Sensitivity the sensitivity of the cPAQ-8 was similar to cPAQ-20 (table VII) . the effect sizes for the pre and postscores (table VII) measured by the cPAQ-20 was of larger size (d = 0.70) than the one derived from the cPAQ-8 (d = 0.55). The AE subscales reflected medium effect size; the PW subscales showed small effects. Improvements were also demonstrated for all Sf-36 subscales, HAd and tSK, although not all were statistically significant (Table VII) .
the cPAQ-8 scales were able to explain over 80% of the total variance in the cPAQ-20. the cPAQ-8 explained 85% of the variance for the cPAQ-20 total scale (β = 2. and to validate the measure for use in the Swedish language and in Swedish settings. The findings suggest that the CPAQ-8 has sound psychometric properties under these circumstances, including good internal consistency (α ≥ 0.80). the analyses of the cPAQ-8 from a large clinical sample in Sweden support a 2-factor structure and the patterns of factor loadings in the cfA is consistent with results found in earlier studies conducted in other countries (17, 18) . A satisfactory fit of the 20-item instrument was obtained by eliminating 2 items (14) . the 8-item measure retains 2 subscales, AE and PW. In spite of some inconsistent data in looking at the subscales, it is only when they are combined that they can reflect the essential processes of pain acceptance in a theoretically consistent fashion.
Another purpose of the current study was to test whether the CPAQ-8 was able to reflect process and outcome changes following pain rehabilitation. the cPAQ-8 PW subscale showed larger effect size, while the total for the cPAQ-20 and the AE subscale showed a higher effect size than the cPAQ-8 scales (table VII) and all were lower than the effect size of a previous study (39) measured by cPAQ-20 (d = 1.6). this difference may be consistent with the fact that the patients included in this study participated in an "acceptance-inspired rehabilitation", while the participants in the study by Mccracken & Gutiérrez-Martínez (39) underwent an Act-consistent interprofessional rehabilitation programme. Along with the changes is acceptance of pain process, the changes for outcome measures such as kinesiophobia and depression were of medium size. this, together with the pattern of correlations analysed showed that the cPAQ-8 can still track treatment changes and may be useful in the future as a way to examine treatment process, a key treatment development issue for Act. the current data adds to a growing evidence-base for the role of change in psychological flexibility in the treatment for chronic pain, including the specific role of general psychological acceptance (39) and values-based action (40) .
The socio-demographics of patients sample reflected a relatively diverse patient group (table I) . Although we did not test the generalizability of findings across homogeneous subgroups of patients within the larger sample, there is probably a good basis for assuming broad applicability within Sweden. It has been shown that demographic and background factors account for little variance across most measures of pain-related healthcare, disability and distress (7) .
correlation analyses including the cPAQ-8 were consistent with those of the cPAQ-20 and with earlier results from both versions (14, 17, 18) . Given that acceptance is considered to be an adaptive behaviour it was found that it was negatively correlated with kinesiophobia. this is expected, since pain acceptance and kinesiophobia are the most strongly related to physical activity (41) or AE (or avoidance, in the case of kinesiophobia) and functioning when compared with the other measures used in this study. the Sf-36's Bodily Pain subscale was positively correlated with cPAQ, indicating that higher pain acceptance is associated with less interference in activity due to pain, which is concordant with fish et al.'s findings (17, 19) .
consistent with some previous studies, the AE subscale correlated more strongly than the PW one with measures of depression and Qol. this could be interpreted as a weakness of the PW subscale (42); however, this interpretation does not fully take into account the full nature of acceptance. from the perspective of the contextual functional framework, PW measures the capacity to be present and in touch with the experience of pain without attempting to control it. thus, acceptance is not just "engagement", it is a quality of engagement with openness and clarity of values. the process of acceptance is less theoretically coherent without these 2 parts and the other processes in Act (39) . Even so, PW was shown to be positively correlated with kindness and mindfulness and negatively with isolation or social function (table V), suggesting that increasing willingness to experience pain may add unique benefits in the treatment of chronic pain (43, 44) . A short form of the cPAQ may have advantages, considering that this instrument is often included in a battery of other painrelated instruments, which taken together may burden patients as well as economic and environmental resources. It may also help researchers and those who conduct clinical audits to assess a wider variety of therapeutic processes. As researchers attempt to derive clinically meaningful scoring systems to better understand and classify patients in meaningful sub-groups, it is important to further study whether the shorter cPAQ can still identify the clusters that have been suggested in previous research (8, 43) . this process may help clinicians to improve the design of rehabilitation programmes and predict treatment outcomes more accurately. other potential development areas for the short form of the cPAQ are Internet or smartphonebased applications.
one limitation of this study was the use of parametric statistics on ordinal data. the reason was that most statistical tests under classic test theory rely on this type of statistics, e.g. cronbach's alpha (31) , and that it made it possible to replicate and compare the results with previous studies (e.g. factor structure and internal consistency reliability). one possible way to handle ordinal indicator variables in the future will be to evaluate the cPAQ using the Rasch method.
Another limitation in this study is that the analyses of the short version were performed based on the data of the full version delivered. Patients' responses to items may be subtly different depending on whether the 8 items are administered alone or embedded within 12 other items or other instruments. However, the consistency of the findings with previous research does provide some assurance. A third limitation of the study is the heavy reliance on self-report measures throughout. Some of the observed relations may have been considerably smaller had alternate methods of assessment been used. the reliance on statistical significance can also distract from a clear sense of the size of relations observed, which may be clinically unremarkable and therefore practically less useful (45) .
the cPAQ-8 demonstrated sensitivity to changes in pain acceptance over time, resulting from treatments designed to increase acceptance. At this point it is important to acknowledge that pain acceptance and its measurement should be seen as a potentially useful method for understanding treatment processes, and possibly as a means for enhancing the benefits of a interprofessional rehabilitation. there is, however, a risk that the relatively more well known developments in measures of acceptance may lead researchers and clinicians to miss parallel and broader developments in the wider process of psychological flexibility. In fact, while acceptance may be the best-known part of psychological flexibility, it remains only one part, particularly focused on undermining patterns of avoidance. other components, such as values-based action, cognitive defusion, flexible present-focused attention, and functional aspects, also deserve further development as ways to more broadly address goals, motivation, and cognitive processes (1) .
In summary, this investigation, based in Sweden, supports the validity, reliability, generality and treatment sensitivity of the cPAQ-8. It is recommended for applications where the length of measures is the key overriding concern. the cPAQ-8 may be a valuable clinical tool in reflecting changes in pain acceptance during treatment, which, in turn, is likely to be a useful strategy for treatment development. Wider focus on the full model of psychological flexibility is also recommended.
